Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1)Publication number : 07-189747 
(43)Date of publication of application : 28.07.1995 



(51)lnt.CI. 


F02D 1/02 




(21 Application number : 05-330932 
(22)Date of filing : 27.12.1993 


(71) Applicant 

(72) lnventor : 


. TOYOTA MOTOR CORP 
MINAMI MINORU 



[IT 

1 r\ 



~AaaH 



(XV J U 



Ai 

A 



(54) FUEL INJECTION DEVICE FOR DIESEL ENGINE 

(57)Abstract: 

PURPOSE: To enlarge the operating area of a load 
sensing timer and satisfy demand on engine 
performance. 

CONSTITUTION: A fuel injection pump 1 is provided 
with a load sensing timer (LST) and a boost 
compensator 61. Since an orifice 47 and a relief passage 
48 are tuned, the LST starts operating in the high load 
stage of a diesel engine E to improve exhaust emission 
and the like, but at the time of low rotation, there is a 
case of stress being applied to a governor sleeve 43 
even with full load. However, since a coil spring 70 is 
provided between a governor lever 26 and the tip of the 
governor sleeve 43, the governor lever 26 does not 
move due to the drag of the coil spring 70 unless stress 

of the specified value or more is applied to the governor sleeve 43. At the time of low rotation, 
the LST is not therefore operated despite large output being demanded. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The plunger for feeding a fuel to a diesel power plant by reciprocation, The spill ring which 
makes the amount of effective strokes of said plunger change by own migration, The fuel-oil- 
consumption adjustment device which comes to have the specification-part material for driving 
according to the load of said diesel power plant, regulating a motion of the centrifugal-spark-advancer 
lever containing the tension lever for moving said spill ring and said tension lever, and regulating the 
maximum injection quantity of fuel oil consumption, The cam mechanism for making said plunger 
reciprocate, and the timer style which adjusts the drive timing of said cam mechanism according to the 
rotational frequency of said diesel power plant at least, and adjusts fuel injection timing each The fuel 
injection pump which it comes to have inside, When the amount of supercharge by the supercharger 
formed in the inhalation-of-air system of said diesel power plant becomes beyond a predetermined 
value, The charge pressure compensator which increases the quantity of the fuel oil consumption to said 
diesel power plant by driving said specification-part material in said fuel-oil-consumption adjustment 
device, and increasing the amount of effective strokes of said plunger, While being supported by shaft 
orientations movable to the centrifugal-spark-advancer shaft which ******** carries out and has a path, 
and this centrifugal-spark-advancer shaft and carrying out migration regulation according to the load of 
said diesel power plant By having the centrifugal-spark-advancer sleeve which has an orifice in self and 
adjusts a motion of said centrifugal-spark-advancer lever, and controlling the recess of the fuel pressure 
in said orifice and said said fuel injection pump which misses and passes along a path In the fuel 
injection equipment of the diesel power plant equipped with the load sensing timer formed in said fuel 
injection pump which controls said timer style and controls fuel injection timing of a fuel The fuel 
injection equipment of the diesel power plant characterized by preparing an elastic member between said 
centrifugal-spark-advancer lever and said centrifugal-spark-advancer sleeve tip. 
[Claim 2] Said elastic member is the fuel injection equipment of the diesel power plant according to 
claim 1 characterized by consisting of a coil spring. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fuel injection equipment of a diesel power plant, 
and relates to the fuel injection equipment of the diesel power plant which comes to have the charge 
pressure compensator (BCS) which makes the quantity of fuel oil consumption increase in detail 
according to the amount of supercharge of the diesel power plant equipped with the supercharger, and 
the load sensing timer (latest starting time) which controls fuel injection timing according to an engine 
load. 
[0002] 

[Description of the Prior Art] Conventionally, in the diesel power plant equipped with the supercharger, 
what prepared for example, the charge pressure compensator slack boost compensator (henceforth 
"BUKON") as a device which increases the quantity of fuel oil consumption at the time of a full load is 
known (JP,2-61330,A etc.). This drives the specification-part material of the maximum injection 
quantity of a fiiel-oil-consumption adjustment device to an increase-in-quantity side using charge 
pressure. General BUKON is equipped with the pressure room and back pressure room which were 
classified by diaphram, inlet-pipe internal pressure is introduced into a pressure room, and atmospheric 
pressure is introduced into a back pressure room. Therefore, if a supercharger operates and the charge 
pressure within inhalation of air becomes beyond a predetermined value, the diaphram which received 
this will deflect only predetermined distance and will be driven to a stopper increase-in-quantity-side. 
Since this stopper is working as a member which regulates the maximum injection quantity of the fuel- 
oil-consumption adjustment device using the spill ring in a fuel injection pump, the quantity of the fuel 
oil consumption at the time of a full load will be increased further. 

[0003] What, on the other hand, formed the load sensing timer (henceforth "latest starting time") which 
controls the fuel injection timing to a diesel power plant is known (JP,6 1-51 445, U). This latest starting 
time is for controlling the pressure in a pump house and acquiring the timer tooth-lead-angle property 
according to an engine load. That is, at the time of light load transit, it is controlled so that the amount of 
timer tooth lead angles decreases by latest starting time, and at the time of heavy load transit, it is 
controlled so that the amount of tooth lead angles of a timer increases. 

[0004] If it explains in more detail, latest starting time is equipped with the centrifugal-spark-advancer 
shaft which ******** carries out and has a path, the centrifugal-spark- advancer sleeve supported by 
shaft orientations movable to this centrifugal-spark-advancer shaft, and the flyweight attached in this 
centrifugal-spark-advancer sleeve. The orifice is formed in self while migration regulation of the 
centrifugal-spark-advancer sleeve is carried out according to the load of a diesel power plant. 
[0005] And in a certain engine load, a centrifugal-spark-advancer sleeve is pushed by flyweight and it 
moves. And when ******** carries out and a path and an orifice are in agreement, the orifice of a 
centrifugal-spark-advancer sleeve and centrifugal-spark-advancer shaft ** carry out the fuel in a pump 
house, it escapes to the inlet side of a feed pump through a path, and a pressure declines. For this reason, 
a timer piston is pulled back by the energization force of a timer spring to a lag side, and it is controlled 
so that the amount of timer tooth lead angles decreases. Consequently, while a knock sound is reduced at 
the time of a light load and silence is secured, prevention of the improvement in exhaust air emission 
and a flame failure, and white smoke is achieved. On the other hand, when it is controlled so that the 
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amount of timer tooth lead angles increases, improvement in an output is mainly achieved. As for latest 
starting time, an engine load operates among 70 - 25%, and the amount of tooth lead angles (the amount 
of lags) is influenced by the magnitude of an orifice and the location which were established in the 
centrifugal-spark-advancer sleeve, and the spring constant of a timer spring. 

[0006] By recent years, the technique possessing both above-mentioned both equipments, i.e., BUKON, 
and latest starting time is also considered increasingly. It seems that in this case, the relation between an 
engine speed and fuel oil consumption is shown in drawing 1 1 . As shown in this drawing, BUKON 
prepares and the injection quantity becomes a ******** case with a big thing compared with the case 
where BUKON is not prepared. On the other hand, when latest starting time to which the so-called 
general tuning was given is prepared, it has the property that a little few fields where latest starting time 
begins to operate are than characteristics of spray amount in case BUKON prepares and there is nothing 
******. And if the injection quantity falls to a predetermined amount, actuation of latest starting time 
will be completed. 
[0007] 

[Problem(s) to be Solved by the Invention] However, there was fault as shown below with the above- 
mentioned conventional technique. That is, if it carries out from a viewpoint of improvement in exhaust 
air emission, and prevention of the noise, as shown in drawing 12 , the direction [ the field where latest 
starting time operates is large ] is the phase (there is much injection quantity) of a heavy load 
comparatively, and it is desirable for latest starting time to begin to operate. What is necessary is to miss 
with said orifice and just to tune up distance with a path suitably, in order to make it become such a 
property. 

[0008] However, at the time of the low rotation with low (or it is not supercharging) charge pressure, 
when tuning up so that it may have the above properties, even if it was a full load (accelerator pedal full 
open), there was a possibility that latest starting time might operate. Therefore, as shown in drawing 13 , 
there was a possibility that latest starting time may operate even if it is the case where the big output is 
demanded by full open, and the amount of treading in of an accelerator pedal may be controlled at a lag 
side, without being controlled to the tooth-lead-angle side as which the timer was required for this 
reason. Consequently, while the output engine performance in this low rotation field will run short 
remarkably, the yield of a smoke increased and there was a possibility of saying that the demand on an 
engine performance cannot be satisfied. 

[0009] This invention is made in view of the situation mentioned above, and in the fuel injection 
equipment of the diesel power plant which comes to have a charge pressure compensator and a load 
sensing timer, the purpose can make [ both ] the operating space of a load sensing timer large, and, 
moreover, is to offer the fuel injection equipment of the diesel power plant with which can be satisfied 
of the demand on an engine performance. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it sets to the 1st 
invention. The plunger for feeding a fuel to a diesel power plant by reciprocation, The spill ring which 
makes the amount of effective strokes of said plunger change by own migration, The fuel-oil- 
consumption adjustment device which comes to have the specification-part material for driving 
according to the load of said diesel power plant, regulating a motion of the centrifugal-spark-advancer 
lever containing the tension lever for moving said spill ring and said tension lever, and regulating the 
maximum injection quantity of fuel oil consumption, The cam mechanism for making said plunger 
reciprocate, and the timer style which adjusts the drive timing of said cam mechanism according to the 
rotational frequency of said diesel power plant at least, and adjusts fuel injection timing each The fuel 
injection pump which it comes to have inside, When the amount of supercharge by the supercharger 
formed in the inhalation-of-air system of said diesel power plant becomes beyond a predetermined 
value, The charge pressure compensator which increases the quantity of the fiiel oil consumption to said 
diesel power plant by driving said specification-part material in said fuel-oil-consumption adjustment 
device, and increasing the amount of effective strokes of said plunger, While being supported by shaft 
orientations movable to the centrifugal-spark- advancer shaft which ******** carries out and has a path, 
and this centrifugal-spark-advancer shaft and carrying out migration regulation according to the load of 
said diesel power plant By having the centrifugal-spark-advancer sleeve which has an orifice in self and 
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adjusts a motion of said centrifugal-spark-advancer lever, and controlling the recess of the fuel pressure 
in said orifice and said said fuel injection pump which misses and passes along a path In the fuel 
injection equipment of the diesel power plant equipped with the load sensing timer formed in said fuel 
injection pump which controls said timer style and controls fuel injection timing of a fuel It is making to 
have prepared the elastic member between said centrifugal-spark-advancer lever and said centrifugal- 
spark-advancer sleeve tip into the summary. 

[001 1] Moreover, in the 2nd invention, said elastic member indicated by the 1st invention makes it the 

summary to consist of a coil spring. 

[0012] 

[Function] According to the configuration of invention of the above 1st, by the cam mechanism, a 
plunger reciprocates in a fuel injection pump. 

[0013] Moreover, by the fuel-oil-consumption adjustment device, a fuel is fed by reciprocation of a 
plunger to a diesel power plant. The centrifugal-spark-advancer lever which contains a tension lever 
according to the load of a diesel power plant drives, and a spill ring moves. At this time, the amount of 
effective strokes of a plunger is changed by migration of a spill ring. Moreover, a motion of a tension 
lever is regulated by specification-part material, and the maximum injection quantity of fuel oil 
consumption is regulated. 

[0014] Furthermore, at timer guard, according to the rotational frequency of a diesel power plant, the 
drive timing of a cam mechanism is adjusted at least, and fuel injection timing is adjusted. Moreover, 
when a supercharger is formed in the inhalation-of-air system of a diesel power plant and the amount of 
supercharge by this supercharger becomes beyond a predetermined value, a charge pressure 
compensator drives the specification-part material in said flxel-oil-consumption adjustment device. 
Thereby, the amount of effective strokes of a plunger increases and the quantity of the fuel oil 
consumption to a diesel power plant is increased. 

[0015] Furthermore, the centrifugal-spark-advancer sleeve supported by shaft orientations movable to 
the centrifugal-spark-advancer shaft of the load sensing timer formed in the fuel injection pump adjusts 
a motion of a centrifugal-spark-advancer lever, and the time of the orifice of a centrifugal-spark- 
advancer sleeve and ******** of a centrifugal-spark-advancer shaft carrying out, and a path being in 
agreement — an orifice — and it misses, it passes along a path and the recess of the fuel pressure in a fuel 
injection pump is controlled. Thereby, a timer style is controlled and fuel injection timing of a fuel is 
controlled. 

[0016] And in this invention, a diesel power plant is the phase of a heavy load comparatively an orifice 
and by missing and achieving tuning of a path, and it is able to make it for a load sensing timer to begin 
to operate. By giving this tuning, improvement in exhaust air emission and prevention of the noise are 
achieved. And at the time of the low rotation with low (or it is not supercharging) charge pressure, when 
the above tuning is given, even if it is a full load (accelerator pedal full open), stress may join a 
centrifugal-spark-advancer sleeve and this centrifugal-spark-advancer sleeve may move. 
[0017] However, according to the configuration of this invention, the elastic member is prepared 
between the centrifugal-spark-advancer lever and the centrifugal-spark-advancer sleeve tip. For this 
reason, by existence of an elastic member, a centrifugal-spark-advancer lever does not move, unless the 
stress beyond a predetermined value is added. Therefore, it becomes possible to regulate migration of a 
centrifugal-spark-advancer lever at the time of low rotation of a diesel power plant. Therefore, in spite of 
demanding the big output at the time of low rotation, it is prevented that a load sensing timer will 
operate and a timer style will be controlled at a lag side. 

[0018] Moreover, according to the 2nd invention, the elastic member of the 1st invention consists of a 
coil spring. Therefore, in addition to an operation of the 1st invention, a property becomes possible 
[ adjusting easily ] by adjusting the spring constant of a coil spring etc. Moreover, since many other 
springs are also arranged in a fuel injection pump and it gets, there is also no fear, such as corrosion and 
breakage. Furthermore, wearing and removal to a centrifugal-spark-advancer lever and a centrifugal- 
spark-advancer sleeve tip are performed easily. 
[0019] 

[Example] Hereafter, one example which materialized the fuel injection equipment of the diesel power 
plant in this invention is explained to a detail based on a drawing. 
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[0020] Drawing 1 is the outline block diagram showing the principal part of the fuel injection equipment 
of a diesel power plant carried in the car in this example. Moreover, drawing 2 shows the outline 
sectional view of the diesel-power-plant system with a supercharger in this example. 
[0021] As shown in these drawings, the distributor type pump 1 for injecting a fuel into this engine E is 
formed in the diesel power plant E. Moreover, the inhalation-of-air path 49 and flueway 50 which are 
open for free passage in each gas column are established in the diesel power plant E, respectively. 
Moreover, the compressor 52 of the turbocharger 51 which constitutes a supercharger is formed in the 
inhalation-of-air path 49, and the turbine 53 of a turbocharger 51 is formed in the flueway 50. 
Furthermore, way SUTOGETOBARUBU 54 is formed in the flueway 50. As everyone knows, a 
turbocharger 51 rotates a turbine 53 using the energy of exhaust gas, rotates the compressor 52 on the 
same axle, and carries out the pressure up of the inhalation air. And by carrying out the pressure up of 
the inhalation air, the fuel with which the air of high density was sent into the main combustion chamber 
55, and was injected through the secondary combustion chamber 56 burns so much, and the output of a 
diesel power plant E increases. Moreover, the pressure-up level of the inhalation air by the turbocharger 
51 is adjusted by opening and closing way SUTOGETOBARUBU 54. 

[0022] Next, a distributor type pump 1 is explained in detail. The drive shaft 3 prolonged to the 
longitudinal direction of drawing 2 is arranged by the pump housing 2 lower part of a distributor type 
pump 1. The rotation drive of this drive shaft 3 is carried out by the diesel power plant E. On the drive 
shaft 3, Rota 4a of the vane mold feed pump (in drawing 1 , developed 90 degrees) 4 for supplying the 
fuel in a fuel tank (not shown) to the combustion chamber 14 in pump housing 2 is really attached 
pivotable. 

[0023] In the pump housing 2 lower part, a cylinder 5 is attached on the same axis as a drive shaft 3, and 
the plunger 6 for fuel pressurization is fitted in possible [ sliding ] into this cylinder 5. The space 
between the apical surface (right end side of drawing) of a plunger 6 and the inner base of a cylinder 
serves as hyperbaric chamber 7. The drive shaft 3 and the plunger 6 are connected by the coupling 8 
which is not illustrated. By this connection, the plunger 6 is pivotable in [ as a drive shaft 3 ] one, and 
relative migration in the direction of an axis (longitudinal direction of drawing) is possible to a drive 
shaft 3. 

[0024] The roller ring 10 centering on a drive shaft 3 is attached in the pump housing 2 lower part free 
[ rotation ]. Two or more rollers are supported for equiangular [ every ] by the field by the side of the 
plunger 6 of the roller ring 10. On the other hand, the cam plate 12 is really attached in the end face 
section (left end section of drawing) of a plunger 6 pivotable. Face cam 12a of the number of gas 
columns and the same number of a diesel power plant E is formed in the field by the side of the drive 
shaft 3 of a cam plate 12. The plunger 6 and the cam plate 12 are always pushed against the roller with 
the spring 13. And by transmitting the turning effort of said drive shaft 3 to a cam plate 12 through 
coupling 8, while this cam plate 12 and a plunger 6 rotate, it reciprocates to the longitudinal direction in 
drawing. The inside of said hyperbaric chamber 7 is pressurized and decompressed by this reciprocation. 
The cam mechanism is constituted by these roller ring 10, the roller, the cam plate 12, and the spring 13 
grade. 

[0025] In order to distribute and feed the pressurization fuel in said hyperbaric chamber 7 to the fuel 
injection valve prepared for every gas column of a diesel power plant E, the fuel injection valve is 
connected through the fuel pipe 20 grade which the fuel path 18 was formed in the plunger 6, and was 
formed in this fuel path 18 and pump housing 2. 

[0026] In order to terminate said injection, the spill port 23 which extends to the method of the outside 
of radial centering on said fuel path 18 is established in the end face section side of a plunger 6. Opening 
of the spill port 23 is carried out to the peripheral face of a plunger 6. moreover, that relative sliding to 
the direction of an axis of the spill ring 24 is possible on a plunger 6 and relativity -- it is attached 
outside rotatable. Feeding of a fuel is ended, when a plunger 6 **** further after said injection stroke, 
the spill port 23 taken up with the spill ring 24 escaped from and comes out from the plunger 6 tip side 
edge side (right end side) of the spill ring 24 and it is wide opened in a combustion chamber 14. At this 
time, a pressurization fuel carries out overflow from the spill port 23, and a pressure declines rapidly. 
Feeding of a fuel finishes by the pressure drop and the fuel injection from a fuel injection valve is also 
suspended. 
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[0027] The injection quantity of a fuel is determined by the distance (the amount of effective strokes) of 
the plunger 6 which moves by pressurization termination from pressurization initiation. Adjustment of 
fuel oil consumption is performed by changing this amount of effective strokes. 

[0028] Since the stroke of reciprocation of a plunger 6 is fixed, he is trying to change the location of the 
direction of an axis of the spill ring 24 on the occasion of this adjustment. In this example, if the 
variation rate of the spill ring 24 is carried out to the method of the right of drawing, the amount of 
effective strokes will increase, termination of pressurization will become slow, and fuel oil consumption 
will increase. Contrary to this, if the variation rate of the spill ring 24 is carried out to the left of 
drawing, the amount of effective strokes will become short, termination of pressurization will become 
early, and fuel oil consumption will decrease. 

[0029] Furthermore, in order to adjust the location of said spill ring 24 according to the operation 
situation (an engine speed and load) of a diesel power plant E, the centrifugal-spark-advancer style G of 
a centrifugal-force type is built in pump housing 2. That is, the injection-quantity adjustment device is 
constituted from this example by the plunger 6, the spill ring 24, the centrifugal-spark-advancer style G, 
etc. 

[0030] Explanation of this centrifugal-spark-advancer style G forms the centrifugal-spark-advancer lever 
26 which has a tension lever 30 and a control lever 3 1 in pump housing 2. The centrifugal-spark- 
advancer lever 26 is caught by the full-load adjuster 28 attached in the pump housing 2 upper part 
rotatable. In the centrifugal-spark-advancer lever 26, a pivot 29 is fixed further and the tension lever 30 
and the control lever 31 are connected with this pivot 29 rotatable. The lower limit of a control lever 31 
is connected with the spill ring 24, and when this connection part moves in the direction of an axis, the 
location of the spill ring 24 changes. 

[0031] Moreover, said full-load adjuster 28 is for adjusting the fuel oil consumption at the time of a full 
load, if this is thrust, the centrifugal-spark-advancer lever 26 will rotate in the direction of a 
counterclockwise rotation, and a pivot 29 and the spill ring 24 will move it in the fuel increase-in- 
quantity direction (right of drawing). 

[0032] On the other hand, the adjusting lever 32 is attached in pump housing 2 rotatable. The adjusting 
lever 32 is connected with the accelerator pedal, and is rotated between an idle location and a full load 
location according to the amount of treading in. Adjusting lever 32 and said tension lever 30 upper limit 
is connected by the control spring 33 grade. And if it gets into an accelerator pedal and the adjusting 
lever 32 rotates, a control spring 33 will be pulled and a tension lever 30 will rotate in the direction of a 
counterclockwise rotation. By this rotation, a pivot 29 and the spill ring 24 move in the fuel increase-in- 
quantity direction. Rotation of a tension lever 30 is regulated by the stopper 36 as specification-part 
material. 

[0033] In addition, between said control levers 31 and tension levers 30, coiled form idle spring 37 and 
tabular start spring 38 intervene. 

[0034] On the other hand, above said drive shaft 3, the centrifugal-spark-advancer shaft 39 is supported 
pivotable, and the transfer gear 40 and the centrifugal-spark-advancer case 41 are attached in the 
periphery. The transfer gear 40 has geared to the timing gear on said drive shaft 3, and it accelerates it 
with rotation of the timing gear, and it is rotated. On the centrifugal-spark-advancer shaft 39, the 
centrifugal-spark-advancer sleeve 43 was attached outside possible [ sliding to the direction of an axis ], 
and the tip is in contact with said control lever 31. Two or more flyweight 44 is formed in the 
centrifugal-spark-advancer case 41, and these transmit the centrifugal force according to the engine 
speed of the transfer gear 40 to the centrifugal-spark-advancer sleeve 43. And when an engine speed 
becomes high, flyweight 44 opens, and the stress to the method of the right of drawing is given, and it is 
made to move to the centrifugal-spark-advancer sleeve 43. And a control lever 31 is rotated in the 
direction of a clockwise rotation, and the spill ring 24 is moved in the injection-quantity loss-in-quantity 
direction (left of drawing). 

[0035] Moreover, the hydraulic timer 46 for fuel-injection-timing control (developed 90 degrees by a 
diagram) which operates with the fuel pressure in a combustion chamber 14 is built in the lower part of 
pump housing 2. A timer 46 controls the reciprocation timing of the stage 12 when face cam 12a 
engages with a roller, i.e., a cam plate, and a plunger 6 by adjusting the location of the roller ring 10 to 
the hand of cut of a drive shaft 3. The timer 46 is equipped with timer piston 46a and timer spring 46b. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/29/04 



Page 6 of 8 



[0036] Furthermore, in this example, the well-known load sensing timer (latest starting time) is formed. 
That is, as shown in drawin g 1 , an orifice 47 is formed in said centrifugal-spark-advancer sleeve 43, 
******** makes it the centrifugal-spark-advancer shaft 39, and the path 48 is formed in it. ******** 
carries out and the path 48 is opened for free passage by the inlet side of a feed pump 4 through the 
regulating bulb 45. 

[0037] And when the centrifugal-spark-advancer sleeve 43 is pushed by flyweight 44, and is displaced 
relatively, ******** considers as an orifice 47 and a path 48 is in agreement, ******** carries out the 
fuel in a combustion chamber 14, and it escapes to the inlet side of a feed pump 4 through a path 48. For 
this reason, timer piston 46a of said timer 46 is pulled back by the energization force of timer spring 
46b, and fuel injection timing is controlled to a lag side. 

[0038] Furthermore, in this example, the boost compensator (BUKON) 61 as a well-known charge 
pressure compensator is formed in the upper part of pump housing 2. This BUKON 61 drives said 
stopper 36 to a fuel oil consumption increase-in-quantity-side using the charge pressure by said turbo 
CHAJA 51. BUKON 61 is equipped with the pressure room 63 and the back pressure room 64 which 
were classified by diaphram 62, and the push rod 65 is formed in diaphram 62. Moreover, the push rod 
65 was equipped with taper section 65a, and the amount of [ of connecting pin 36a prepared at the tip of 
said stopper 36 ] point is in contact with this taper section 65a. The internal pressure of said inhalation- 
of-air path 49 is introduced into said pressure room 63, and atmospheric pressure is introduced into the 
back pressure room 64. 

[0039] And if a turbocharger 51 operates and the charge pressure in the inhalation-of-air path 49 
becomes beyond a predetermined value, as shown in drawing 3 , only predetermined distance will 
deflect the diaphram 62 which received this down the drawing. In connection with this, a push rod 65 
resists the energization force of a spring 66 prepared in the surroundings of it, and moves down the 
drawing. While connecting pin 36a moves according to an operation of said taper section 65a at this 
time, said stopper 36 rotates (for this reason, a stopper 36 is also called a rocker arm). Since this stopper 
36 is what regulates said tension lever 30, the movement magnitude of a tension lever 30 comes to be 
expanded by rotation of this stopper 36. Consequently, spill RUNGU 24 is moved to an increase-in- 
quantity side, and the quantity of the fuel oil consumption at the time of a full load is increased. 
[0040] Now, in this example, as shown in drawing 1 , between the control lever 31 of said centrifugal- 
spark- advancer lever 26, and the point of said centrifugal-spark- advancer sleeve 43, the coil spring 70 as 
an elastic member is formed. This coil spring 70 is constituted by the material equivalent to other 
springs with which it is prepared in the fuel injection pump 1. 

[0041] Next, the operation and effectiveness of this example which were constituted as mentioned above 
are explained. Fundamentally, a plunger 6 reciprocates by cam mechanisms 10, 12, and 13 in a fuel 
injection pump 1. 

[0042] Moreover, by the fuel-oil-consumption adjustment device, a fuel is fed by reciprocation of a 
plunger 6 to a diesel power plant E, and a fuel is injected. At this time, the centrifugal-spark-advancer 
lever 26 which contains a tension lever 30 according to the load (opening of an accelerator pedal) of a 
diesel power plant E drives, and the spill ring 24 moves. At this time, the amount of effective strokes of 
a plunger 6 is changed by migration of the spill ring 24. Moreover, by the stopper 36, a motion of a 
tension lever 30 is regulated and the maximum injection quantity is regulated, 

[0043] Furthermore, in a timer 26, according to the rotational frequency of a diesel power plant E, the 
drive timing of cam mechanisms 10, 12, and 13 is adjusted at least, and fuel injection timing is adjusted. 
[0044] Moreover, when a turbocharger 5 1 is formed in the inhalation-of-air path 49 of a diesel power 
plant E and the amount of supercharge by this turbocharger 51 becomes beyond a predetermined value, 
BUKON 61 rotates said stopper 36 by the motion mentioned above. Thereby, the amount of effective 
strokes of a plunger 6 increases, and increase in quantity of the fuel oil consumption to a diesel power 
plant E is achieved. 

[0045] Furthermore, the centrifugal-spark-advancer sleeve 43 supported by shaft orientations movable to 
the centrifugal-spark-advancer shaft 39 of latest starting time prepared in the fuel injection pump 1 
adjusts a motion of the centrifugal-spark- advancer lever 26. And as shown in drawing 6 , when the 
orifice 47 of the centrifugal-spark- advancer sleeve 43 and ******** 0 f the centrifugal-spark-advancer 
shaft 39 carry out and a path 48 is in agreement, it reaches orifice 47, misses, it passes along a path 48, 
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and the recess of the fuel pressure in a fuel injection pump 1 is permitted. Thereby, a timer 46 drives as 
mentioned above and fuel injection timing of a fuel is controlled at a lag side. 

[0046] And in this example, an orifice 47 and by missing and achieving tuning of a path 48, as shown in 
drawing 9 , latest starting time is beginning (the field where latest starting time begins to operate has 
shifted to a heavy load side comparatively) to operate [ come ] in the phase of the heavy load of a diesel 
power plant 1 comparatively. By giving this tuning, improvement in exhaust air emission and prevention 
of the noise are achieved. And at the time of the low rotation with low (or it is not supercharging) charge 
pressure, when the above tuning is given, even if it is a full load (accelerator pedal full open), in drawin g 
4 and 7, stress may be applied to the centrifugal-spark-advancer sleeve 43 on the right-hand side of 
drawing. In this case, with the conventional technique, the centrifugal-spark-advancer sleeve had moved 
to right-hand side. 

[0047] However, according to this example, the coil spring 70 is formed between the centrifugal-spark- 
advancer lever 26 and centrifugal-spark-advancer sleeve 43 tip. For this reason, according to the reaction 
of this coil spring 70, the centrifugal-spark-advancer lever 26 does not move, unless the centrifugal- 
spark-advancer sleeve 43 is joined by the stress beyond a predetermined value. Therefore, it becomes 
possible to regulate migration of the centrifugal-spark- advancer lever 26 at the time of low rotation of a 
diesel power plant E. Therefore, as shown in drawing 9 and 10, in spite of demanding the big output at 
the time of low rotation, it can prevent that latest starting time will operate and a timer 26 will be 
controlled at a lag side. Consequently, the demands on the engine performance of a diesel power plant E 
(improvement in output characteristics, generating prevention of a smoke, aggravation prevention of fuel 
consumption, etc.) can fully be satisfied. 

[0048] As an engine speed increases and it is shown in drawing 5 , and 6 and 8 on the other hand, when 
the stress more than the stress beyond a predetermined value, i.e., the reaction of a coil spring 70, joins 
the centrifugal-spark-advancer sleeve 43, as usual, the centrifugal- spark-advancer sleeve 43 moves, 
******** considers as an orifice 47, and a path 48 is in agreement. For this reason, it reaches orifice 47, 
misses, it passes along a path 48, and the recess of the fuel pressure in a fuel injection pump 1 is 
permitted. Therefore, a timer 46 drives and fuel injection timing of a fuel can be controlled to a lag side. 
That is, when a rotational frequency is more than predetermined, the operating space of latest starting 
time can be made large. 

[0049] that is, according to this example, the demand on that the operating space of latest starting time 
can be made large, simultaneously the engine performance of a diesel power plant E can fully be 
satisfied. 

[0050] Moreover, in this example, the coil spring 70 was adopted as an elastic member. Therefore, a 
property can be easily adjusted by adjusting the spring constant of a coil spring 70 etc. suitably. 
Moreover, since many other springs are also arranged in a fuel injection pump 1 and it gets, there is also 
no fear, such as corrosion and breakage. Furthermore, wearing and removal to the centrifugal-spark- 
advancer lever 26 and centrifugal-spark-advancer sleeve 43 tip can be performed comparatively easily. 
[0051] In addition, this invention is not limited to said example, and in the range which does not deviate 
from the meaning of invention, a part of configuration can be changed suitably and it can also carry it 
out as follows. 

(1) In said example, although the coil spring 70 was adopted as an elastic member, as long as it is the 
elastic member which can regulate migration of the centrifugal-spark-advancer sleeve 43, elastic bodies 
(however, thing which is not corroded and damaged with a fuel etc.), such as a jackpot, rubber, or 
sponge, may be adopted, for example at the time of a low engine speed. 

[0052] (2) Although the coil spring 70 was formed between centrifugal-spark-advancer sleeve 43 tip and 
the control lever 31 of the centrifugal-spark-advancer lever 26, you may make it form a coil spring 70 in 
said example between centrifugal-spark-advancer sleeve 43 tip and the tension lever 30 of the 
centrifugal-spark-advancer lever 26. 

[0053] (3) You may be a supercharger although the turbocharger 5 1 was adopted as a supercharger in 

said example. 

[0054] 

[Effect of the Invention] As explained in full detail above, according to this invention, in the fuel 
injection equipment of the diesel power plant which comes to have both a charge pressure compensator 
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and a load sensing timer, the operating space of a load sensing timer can be made large, and, moreover, 
the outstanding effectiveness that the demand on an engine performance can be satisfied is done so. 



[Translation done.] 
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PURPOSE: To enlarge the operating area of a load sensing timer 
and satisfy 

demand on engine performance. 

CONSTITUTION: A fuel injection pump 1 is provided with a load 
sensing timer 

(LST) and a boost compensator 61. Since an orifice 47 and a relief 
passage 48 

are tuned, the LST starts operating in the high load stage of a 
diesel engine E 

to improve exhaust emission and the like, but at the time of low 
rotation, 

there is a case of stress being applied to a governor sleeve 43 even 
with full 

load. However, since a coil spring 70 is provided between a 
governor lever 26 

and the tip of the governor sleeve 43, the governor lever 26 does 
not move due 

to the drag of the coil spring 70 unless s\ress of the specified 
value or more 

is applied to the governor sleeve 43. At the time of low rotation, 
the LST is 

not therefore operated despite large output being demanded. 
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